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by the height of a column of fluid (e.g. mercury) which it will support,
will give us a measurement of the osmotic pressure. Membranes of
this nature are called semi-permeable. One of the best kinds of
semi-permeable membrane is ferrocyanide of copper. This may be
made by taking a cell of porous earthenware, and washing it out first
with copper sulphate and then with potassium ferrocyanide. An
insoluble ptjecipitate of copper ferrocyanide is thus deposited in the
pores of the earthenware. If such a cell is filled with a 1 per cent,
solution of sodium chloride, water diffuses in till the pressure registered
by a manometer connected to it registers the enormous height of
5000 mm. of mercury. Theoretically it is possible to measure osmotic
pressure by a manometer in this way, but practically it is seldom done,
and some of the indirect methods of measurement described later are
used instead. The reason for this is that it has been found difficult
to construct a membrane which is absolutely semi-permeable.

Many explanations of the nature of osmotic pressure have been
brought forward, but none is perfectly satisfactory. The following
simple explanation is perhaps the best, and may be rendered more
intelligible by an illustration. Suppose we have a solution of sugar
separated by a semi-permeable membrane from water: that is, the
membrane is permeable to water molecules, but not to sugar molecules.
The streams of water from the two sides will then be unequal; on one
side we have water molecules striking against the membrane in what
we may call normal numbers, while on the other side both water
molecules and sugar molecules are striking against it. On this side,
therefore, the sugar molecules take up a certain amount of room, and
do not allow the water molecules to get to the membrane; the mem-
brane is, as it were, screened against the water by the sugar, therefore
fewer water molecules will get through from the screened to the un-
screened side than vice versa. This comes to the same thing as saying
that the osmotic stream of water is greater from the unscreened water
side to the screened sugar side than it is in the reverse direction. The
more sugar molecules that are present, the greater will be their screening-
action, and thus we see that the osmotic pressure is proportional to
the number of sugar molecules in the solution : that is, to the concen-1
tration of the solution.

Osmotic pressure is, in fact, equal to that which the dissolved sub-
stance would exert if it occupied the same space in the form of a gas
(Van't HofFs hypothesis).1 The nature of the substance makes no
difference ; it is only the number of molecules which causes osmotic
pressure to vary. The osmotic pressure, however, of substances like
sodium chloride, which are electrolytes, is greater than what one would

1 Moore and Frazer find that the law may be more accurately expressed as
follows : The pressure is that which would be exerted if the substance in solution
was rendered gaseous at the same temperature and kept to the volume of the pure
solvent used (water) instead of the volume of the entire solution.
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